Abstract. The article presents the formulation and solution of the problem in the interaction of a pile with a two-layered base, the upper layer of which settles due to the moistening by the filtrational flow (Darcy's law) or moisture transfer (Fick's law), and the lower layer is bearing, possesses relatively strong and deformation properties, which pushes against. It is shown that due to subsidence of the surrounding soil, negative friction occurs on the lateral surface of the pile, which causes additional draft and force at the level of the heel of the pile. As a calculation, the geomechanical model of the ground cylinder, containing the pile and perceiving the load from the grillage as part of the pile-slab foundation, is considered.
Introduction
It is known that with a limited thickness of the subsidence layer underlain by comparatively dense soils with a strain modulus of at least 40 MPa, a pile foundation is often used that cuts through the subsidence layers and is supported by underlying dense layers. In the design of such foundations, the most important tasks are to quantify the load-bearing capacity of piles and their possible subsidence with the total or partial water saturation of the surrounding soil by a downward flow in accordance with Darcy's law or Fick's law, respectively. In this paper, we consider the formulation and solution of the problem of interaction between the pile and the surrounding subsidence ground when the soils are moistened to full or partial water saturation, taking into account the change in deformation and strength properties in accordance with the results of laboratory and field studies. We consider the SSC of a single cell as part of a pile foundation foundation, consisting of a thick-walled ground cylinder that accommodates the pile and receives the load from the grillage.
Precipitation of the subsidence bed in time when it is moistened through the boundary plane
It is known that in the event of anthropogenic flooding and flooding of loess soils, water is saturated and the process of subsidence develops. It can have disastrous consequences for the environment, engineering communications and the foundations of the foundations of buildings and structures.
The process of water penetration through the boundary plane has a complex hydrogeomechanical character and requires a quantitative evaluation. The flow of descending water at the water saturation front, z(t), is determined by the change in water content in the elementary layer dz during the time dt and is determined by the expression of the form:
( ) Q z -change of water content in a single layer of soil.
where A 0 (t) is the drawdown coefficient, se m -the relative compressibility of the moistened soil, se  -the specific gravity of the soil in the water-saturated state, 0 e -the initial porosity coefficient, f k -the filtration coefficient.
The precipitation of the layer in accordance with (2) will be equal to
In the case of a homogeneous layer, we get that
Then (1) will be written as
where H k is the vacuum head at the soaking front, which depends on the initial soil moisture, and
The solution of (2.1) with allowance for the initial condition z(0)=0 has the form:
where
In the absence of drawdown, i.e. for n=0, this solution coincides with the solution obtained by P.Ya. Semiboyarinova-Cochina [4] , in the form:
From the solution obtained by us it is seen that z(t) grows with a damped velocity in time ( Figure 2 ). Knowing z(t), it is easy to determine the amount of subsidence of the saturated layer z(t), and also the drawdown at A -coefficient of subsidence. In the case of soaking from below, negative friction should be determined from the friction coefficient along the side surface of the piles for w=w 0 , i.e. Obviously, when soaking from below, the negative friction significantly exceeds friction when soaking from above. Firstly, because f 0 > f w , and secondly, a slight increase in the groundwater level, in order to cause significant friction along the lateral surfaces of the piles. So, if we determine the bearing capacity of piles with negative friction when soaking from below, we get
From this equation it follows that the expression in curly brackets can have a negative value, which reduces the load-carrying capacity of the piles.
One-dimensional compaction of a layer of loess soil with incomplete soaking (moisture transfer)
In the case of insufficient water, the movement of moisture is not due to a continuous filtration flow of water, but to moisture transfer, which is described in accordance with Fick's law, i.e. the equation of the form:
where w c is the moisture conductivity coefficient (sm
The solution of this problem for the one-dimensional motion of moisture in the soil layer at the initial humidity 0 (z) w w const   and under the boundary condition (0, ) w t is written as:
where ( ) x  is the integral exponential function, and
And in this case, the progress of moisture has a character that fades in time, since it has a character that decays in time.
In the case where the moisture content on the boundary varies according to the law of the periodicity, i.e. the solution (13) has the form
It can be seen that the amplitude of humidity decreases with growth of z according to the exponential law.
In the case of a limited thickness of a layer h with initial 
The interaction of the pile with the subsiding soil
When the pile interacts with the surrounding subsiding soil, there is a negative friction along its lateral surface, due to which the pile gives an additional draft, and at the lower end of the pile the supporting force increases. To quantify the stress-strain state of the soil surrounding the pile as a calculation model, a two-layer cylinder of a given diameter 2
is considered in the present paper. The upper layer of the ground cylinder is subsidence, and the lower one is composed of relatively dense soils. The interaction of an absolutely rigid pile with a sinking soil is considered for the moment when the top layer of the ground cylinder is completely saturated with water, i.e. When the soaking front reached the depth 
